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DETAILED ACTION 

Claims 3 and 15-20 have now been cancelled and claims 1-2, 6-8, and 9-12 have been 
currently amended. Therefore, only claims 1-2 and 4-14 remain under consideration. 

Drawings 

The previous objection to Figure 3D has been overcome by amendments to the 
description thereof in the specification. 

Specification 

While the abstract of the disclosure has been amended to obviate most of the previous 
objections, it is again objected to because the currently added phrase "and second interlay er 
insulating layer" in lines 5-6 should have been -and the first etching stop layer- 34 in order to 
correspond to Figure 3B as described at page 6, lines 5-7 of the original specification. 
Additionally, the amended version of the abstract has now been lengthened to over 150 words. 
The first 2 lines should be shortened and simplified by changing "Disclosed is a method for 
manufacturing multi-level interconnections using a dual damascene process. The method 
includes: " to -Dual damascene manufacturing of multi-level interconnections that includes: --. 
Correction is required. See MPEP § 608.01(b). 

While amendments to the specification have overcome most of the previous exemplified 
objections thereto, examples of those remaining and/or introduced by current amendments to the 
specification are set forth below. 



Application/Control Number: 1 0/066,849 Page 3 

Art Unit: 1756 

35 U.S.C. 1 12, first paragraph, requires the specification to be written in "full, clear, 
concise, and exact terms." The specification is still replete with terms, which are not clear, 
concise and exact. The specification should again be revised carefully in order to comply with 
35 U.S.C. 1 12, first paragraph. Examples of some unclear, inexact or verbose terms used in the 
specification are: (1) in the amendment to the paragraph beginning on page 8, line 19 of the 
original specification (found at the top of page 3 in the amendment filed 2 January 2004), "and 
electroless deposition" should be changed back to the original language of -an electroless 
deposition--, to be grammatically correct; (2) at lines 14-15 on page 4 of the original 
specification, "prevent capacitance value increasing" should be changed to -prevent the 
capacitance value from increasing-, also to be grammatically correct; (3) at line 32 on page 5 of 
the original specification, "selectively etched to exposure a part" must be corrected to - 
selectively etched to expose a part-; and (4) in the amendment to the paragraph beginning on 
page 9, line 5 of the original specification (also found on page 3 of the amendment), "Since the 
minimum etching stop layer.. .a margin of a trench etching process may be maximized" is still 
confusing and does not clearly and concisely set forth the purpose for applicants' invention as 
supported by the original disclosure, even though this currently amended version is an 
improvement over the original language. Applicants are also requested to specify where support 
for these changes can be found in the originally filed specification. Applicants are again 
reminded that due to the number of errors, those listed here are merely examples of the 
corrections needed and do not represent an exhaustive list thereof. 

Appropriate correction is required. A statement that it contains no new matter must 
accompany an amendment filed making all appropriate corrections. 
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Claim Objections 

While amendments have overcome most of the previous objections to the claims, those 
still remaining are set forth below, along with new objections necessitated by these amendments. 

Claims 1-2 and 4-14 are now objected to because of the following informalities: (1) in 
lines 4-5 of currently amended claim 1 on page 4 of the amendment, "a first interlayer insulating 
layer of disposed on" (emphasis added) must be changed to -a first interlayer insulating layer 
disposed on--, to be grammatically correct and in lines 1 5- 1 6 of currently amended claim 1 , 
"etching stop patterns" should now be changed back to the original language phrase -etching 
stop pattern-, in order to be consistent with this phrase as currently amended in line 13 of claim 
1 ; (2) in line 6 of currently amended claim 2 on page 4 of the amendment, "the etching stop 
patterns are formed" should now be changed to— the etching stop pattern is formed--, in order to 
be consistent with this phrase as currently amended in line 13 of claim 1; (3) in line 2 of claim 4, 
"etching stop patterns" should now be changed to -etching stop pattern-, also to be consistent; 
and (4) in line 4 of currently amended claim 7 on page 5 of the amendment, "plasma enhanced 
chemical Vapor deposition method" should be corrected to -plasma enhanced chemical vapor 
deposition--, in order to be grammatically correct (as an alternative to subsequently recited "low 
pressure chemical vapor deposition" found in lines 4-5 of this currently amended claim 7). 
Claims 2 and 4-14 are dependent on claim 1 . Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 

While current amendments to the claims have overcome the previous rejection of claims 
1-14 under the second paragraph of 35 U.S.C. 1 12, another new rejection under this section has 
been necessitated by amendment and is set forth below. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-14 are still rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Currently amended claim 1 is still not fully clear when compared to the original 
specification with regard to just which layers are formed directly underneath and in contact with 
the third interlayer insulating layer 36. While lines 6-7 of amended claim 1 recite "forming a 
third interlayer insulating layer on the first interconnection line and the second interlayer 
insulating layer", Figure 3B clearly shows that the third interlayer insulating layer 36 is formed 
directly over the first interconnection line 35 and the first etching stop layer 34 (emphasis 
added), as described at lines 5-7 on page 6. The first etching stop layer 34 was previously 
formed over the second interlayer insulating layer 33, as described at lines 27-30 on page 5 of the 
original specification in reference to Figure 3A. Therefore, this recitation in amended claim 1 
has been interpreted to read --forming a third interlayer insulating layer on the first 
interconnection line and the first etching stop layer-. However, applicants must still amend 
claim 1 accordingly in order to correlate with the instant figures and their corresponding written 
descriptions, as originally filed. Claims 2 and 4-14 are dependent on claim 1. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-2, 4-5, and 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin (US Patent 6,093,632) in view of Lin, et al. (US Patent 6,042,999). 

Lin '632 teaches a modified dual damascene method for manufacturing multi-level 
interconnection lines in a semiconductor device. The method involves forming conductive 
(copper, Cu, instant claim 13) interconnection lines 2 in a first (1 st ) insulator (silicon oxide) 1, 
which is understood to be on a semiconductor substrate. Layers 1 and 2 are Covered by a 1« 
etching stop layer 3 (silicon nitride, instant claim 3), a second (2 nd ) insulator (silicon oxide) 4 
formed by either plasma enhanced chemical vapor deposition (PECVD) or low pressure 
chemical vapor deposition (LPCVD) to 4,000-15,000 A thick (column 4, lines 6-9, instant claims 
9-10), and a 2 nd etching stop layer 10a (silicon nitride 200-2,000 A thick by e.g., PECVD, etc., 
column 5, lines 25-27, instant claims 11-12), as shown in Figure 4 (column 5, lines 18-28). A 
resist pattern 1 1 is used as an etching mask to pattern narrow openings 12a for via holes in the 
2 nd etching stop layer 10a, to form a patterned etching stop layer 10b, as shown in Figure 5 
(column 5, lines 29-43). After removing the resist, the patterned etching stop layer 10b is 
covered by a third (3 rd ) insulator layer 13 (silicon oxide by e.g. PECVD, etc. to about 3,000- 
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15,000 A thick), followed by forming another patterned resist mask 14, having wider openings 
15a for forming wide trenches connecting over the narrow via holes, as shown in Figure 6 
(column 5, lines 43-53, instant claim 5). The wide trenches and narrow via holes are etched 
through the resist mask 14 and etching stop pattern portions 10b through the insulators 13 and 4 
and etching stop layers 10b and 3 down to the conductive interconnection lines 2, as shown in 
Figure 7 (column 5, line 54 to column 6, line 8, instant claim 4). A conductive layer 16 is 
formed to fill the trenches and connected underlying via holes onto the tops of conductive lines 
2, as shown in Figure 8 (column 6, lines 9-29, instant claims 1-2). While not specifying the 
thickness of the Cu conductive interconnection lines 2, the figures suggest this thickness is 
similar to those of insulator layers 3 and 13 (or about 3,000-15,000 A thick, instant claim 14). 
Lin '632 patterns the etching stop layer to leave only small area islands 10b, in order to reduce or 
limit increase in capacitance usually caused by wider area etching stop layers (column 2, lines 
15-25). Also, while the teachings of Lin '632 are described in terms of this method as a 
preferred embodiment, it is understood by those skilled in the art of dual damascene multi-level 
interconnection manufacture of semiconductor devices that various changes may be made in the 
details of this embodiment without departing from the spirit and scope of these teachings 
(column 6, lines 36-40). 

While teaching a dual damascene method for manufacturing multi-level interconnection 
lines similar to the instant invention, Lin '632 does not specify forming the via holes before 
forming the patterned etching stop patterns around the via inlets and subsequent trench 
patterning of the overlying 3 rd insulator layer. 
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Lin '999 shows a robust dual damascene method of manufacturing multi-level 
interconnection lines in a semiconductor device that involves formation of a via 145, before 
forming an overlying trench 165, as shown in Figures 2b and 2f (column 5, line 20 to column 6, 
line 18). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have changed the order of steps in the embodiment described by Lin '632 so as to 
form via openings before forming the patterned etching stop layer portions 10b, then overlying 
and patterning the 3 rd insulator layer to form trenches therein. This is because Lin c 632 suggests 
changes to the details of his preferred embodiment without departing from the spirit and scope of 
those teachings relating to use of patterned reduced area islands of etching stop material to 
reduce capacitance under that which would have resulted if a wider area etching stop layer had 
been used. Also, formation of via holes followed by subsequent formation of trenches over these 
via holes (via first, rather than trench first) is already known in dual damascene semiconductor 
device manufacture, as shown by Lin '999. 

Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin '632 in 
view of Lin '999 and further in view of Huang (US Patent 6,268,283). 

While teaching other aspects of the instant invention, neither Lin '632 nor Lin '999 
specifically teaches forming a void within the via hole by covering it with an overlying 
insulating layer. 

Huang describes a dual damascene method for manufacturing multi-level interconnects in 
a semiconductor device (column 1, lines 1-1 1). The method includes etching through a patterned 
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resist 212 to form a via hole 214 through a hard mask 210, a dielectric 208, and etching stop 
layers 206 and 204 down to an interconnecting conductor 202, as shown in Figure 2B (column 3, 
lines 29-32). After removing remaining resist 2 1 2, a cap layer 2 1 6 is formed over the hard mask 
210, covering the top region 218 of via hole 214 and leaving a void in the lower region of the via 
hole 214, as shown in Figure 2C (instant claim 6). The cap layer 216 (e.g., silicon oxide, silicon 
nitride, silicon oxynitride, etc., preferably formed by PECVD to a thickness of 1,000-2,000 A, 
instant claims 7-8) supports a subsequent overlying resist having a trertch pattern 224 and also 
prevents low-level devices or layers (e.g., dielectric layers 208 and 204, etc.) from being 
damaged during developing of the resist (column 3, lines 33-56). The cap layer 216, the hard 
mask 210, and the dielectric 208 are then etched using the patterned resist 224 as an etching 
mask to form a trench 226, as shown in Figure 2D (column 3, lines 57-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used a cap layer to form a void within the via hole as described by Huang in 
the dual damascene method taught by Lin '632 and shown by Lin '999 in order to support an 
overlying resist pattern and protect lower-level devices and layers as described by Huang and 
also because all three references relate to the same art of dual damascene manufacture of multi- 
level interconnects in semiconductor devices. 

Response to Arguments 
Applicant's arguments filed 2 January 2004 have been fully considered but they are not 
deemed persuasive. 
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The previous objection to Figure 3D has been overcome by amendments to the 
description thereof in the specification. 

While the abstract of the disclosure has been amended to obviate most of the previous 
objections, it has again been objected to for the reasons set forth above. 

While amendments to the specification have overcome most of the previous exemplified 
objections thereto, examples of those remaining and/or introduced by current amendments to the 
specification have been set forth above. 

While amendments have overcome most of the previous objections to the claims, those 
still remaining have been set forth above, along with new objections necessitated by these 
amendments. 

While current amendments to the claims have overcome the previous rejection of claims 
1-14 under the second paragraph of 35 U.S.C. 1 12, another new rejection under this section has 
been set forth above, as necessitated by amendment. 

In response to applicant's arguments against the references individually (e.g., Lin '632 at 
the bottom of page 9, etc.), one cannot show nonobviousness by attacking references individually 

r 

where the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 
208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). While Lin '632 teaches etching through the 2 nd etching stop layer 10b along with the 
overlying insulator 13 during the trench formation shown in Figure 7, the via hole 12b has been 
previously etched with a narrower width in accordance with the via hole opening 12a defined by 
the 2 nd etching stop layer pattern 10b in Figure 6 (before the trench formation). Etching stop 
layers are primarily used to protect portions of an underlying layer during etching of an 
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overlying layer. These etching stop layers are known in the art to sometimes be etched through 
along with an overlying layer, but still serve the intended purpose as long as the etching is 
stopped before undesirable etching occurs in the underlying layer. So, Lin 4 632 still uses the 
patterned 2 nd etching stop layer 10b surrounding the intended via hole region 12a to protect the 
underlying insulator 4 from undesirable etching. Furthermore, the additional reduction in width 
of the remaining pattern of residual 2 nd etching stop layer taught by Lin '632 would be expected 
to result in even further reduction of undesirable capacitance, which is the same result sought by 
the instant invention. Therefore, the instant invention is not distinguished over this prior art of 
record simply based on a greater proportion of the 2 nd etching stop layer remaining in the dual 
damascene structure. 

While Lin '632 does not specify forming the via holes before forming the patterned 
etching stop patterns around the via inlets and subsequent trench patterning of the overlying 3 rd 
insulator layer, Lin '999 has been cited to show that formation of via holes followed by 
subsequent formation of trenches over these via holes (via first, rather than trench first) was 
already known in dual damascene semiconductor manufacture. Thus, the previous rejection of 
claims 1-2, 4-5, and 9-14 in view of the combination of these references has been maintained. 

Applicants suggest on page 10 of the amendment that Huang's use of a cap layer to create 
a void in the via hole during a dual damascene process in order to support an overlying resist 
pattern and protect lower-level devices and layers (e.g., dielectric layers 208 and 204, etc.) is not 
combinable with Lin '632 and Lin '999 to achieve the same result as that of the instant invention. 
Applicants assert that this is because the instant invention includes selective etching of the 4 th 
interlayer insulating layer, which acts as a cap layer to create a void in the via hole. However, 
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Huang's cap layer 216 (e.g., silicon oxide, silicon nitride, silicon oxynitride, etc., preferably 
formed by PECVD to a thickness of 1 ,000-2,000 A) supports a subsequent overlying resist 
having a trench pattern 224 and also prevents low-level devices or layers from being damaged 
during developing of the resist (column 3, lines 33-56). The cap layer 216, the hard mask 210, 
and the dielectric 208 are then etched using the patterned resist 224 as an etching mask to form a 
trench 226, as shown in Figure 2D (column 3, lines 57-67). Therefore, instant claims 6-8 are still 
believed to be obvious over the same cited prior art of record (Lin '632, Lin '999, and Huang) as 
previously set forth. Accordingly, the previous rejection of these claims has also been 
maintained. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Ruggles whose telephone number is 571-272-1390. The 
examiner can normally be reached on Monday-Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-2724385. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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